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Description 

[0001 1 The present invention deals with the disciplines of medicinal chemistry, cardiovascular physiology, and phar- 
macology. Specifically, the present invention is related to decreasing known risk factors of cardiovascular disease and 
5 other related symptoms associated with increased levels of homocysteine and C-reactive protein by administering cer- 
tain 2-aryl-3-aroylbenzo[b]thiophenes. 

[0002] Cardiovascular disease is a major cause of death in the United States and a major source of morbidity, medical 
cost and economic loss to millions of people. Two of the most common and destructive aspects of cardiovascular dis- 
ease are the appearance of atherosclerosis and thrombolitic events. 

io [0003] In recent years, a great deal of progress has been achieved in the treatment of cardiovascular disease. This 
progress has been possible not only because of the advancement of therapeutic intervention in the disease mecha- 
nisms, but also through the early identification of patients at risk of developing the disease. Indeed, patient risk identifi- 
cation and early treatment are important features of modern medical practice. Over the last twenty years, a variety of 
factors and clinical parameters have been identified which correlate with either the current state or the future probability 

is of developing cardiovascular disease. Such risk factors may include measurable biochemical or physiological parame- 
ters, e.g.. serum cholesterol. HDL. LDL, fibrin levels, etc.. or behavioral of life-style patterns, such as obesity, smoking, 
etc. (For further information see: "Cardiovascular risk factors in the elderly 1 , Kannel W.. Coronary Artery Disease, 
0:565-575. 1 997 and references cited therein.) Risk factors most germane to the present invention are levels of homo- 
cysteine and C-reactive protein. 

20 [0004] The intrinsic relationship between a measurable parameter or risk factor and the disease state is not always 
clear. In other words, it is not always clear whether the risk factor itself is causative or contributory to the disease or is 
instead an ancillary reflection that is indicative of the disease. Thus, a therapeutic modality, which effects a risk factor, 
may be directly modifying a pathological mechanism of the disease and its future course, or may be indirectly benefiting 
some contributory process related to the disease. 

25 [0005] Additionally, many risk factors associated with cardiovascular disease are involved in other pathological states 
. in either a causative or indicative role. Therefore, improvement in a particular risk factor in cardiovascular disease may 
have other beneficial effects in other diseases related to that risk factor. For example, several conditions are known to 
be associated with abnormally high homocysteine levels, including genetic defect, menopause, hypercholesterolemia, 
smoking, hypertension, renal failure, and deficiencies in vitamins B 6 , B-j 2 , and folic acid. 

30 [0006] Of particular interest to the methods of the present invention is the reduction of cardiovascular risk factors 
associated with abnormally high levels of homocysteine and C-reactive protein. It has been shown in a number of clin- 
ical studies that high levels of homocysteine in the blood are positively linked with cardiovascular disease. Furthermore, 
in patients suffering from genetic abnormalities which cause an increase in homocysteine (homocysteinuria), there is a 
great increase of early onset cardiovascular disease and other pathological conditions, inter alia, occular pathologies, 

35 skeletal and peridontal abnormalities, central nervous system irregularities, etc. 

[0007] Homocysteine is also an intermediate found in the biochemical pathway related to the synthesis of the amino 
acids glutathione, methionine, and cysteine. Abnormally high levels of homocysteine is indicative of a metabolic disor- 
der in the biochemical synthesis of these amino acids and is, thus, predictive of disease states associated with abnor- 
mally low levels of these amino acids. For example, glutathione has known bio-protective anti-oxidant properties such 

40 as the cyto-protection of monocytes and macrophages from oxidized low density lipoproteins (LDL). The oxidative 
action of oxidized LDUs on monocytes and macrophages is thought to be a pathological mechanism in atherosclerotic 
arterial damage. 

[0008] C-reactive protein is produced by the liver in response to cytokine production. Cytokines are produced as part 
of an inflammatory response in the body. Thus, C-reactive protein levels are a marker of systemic inflammatory activity. 

45 Chronic inflammation is thought to be one of the underlying and sustaining pathologies in cardiovascular disease. 

[0009] At menopause, w ith the loss o f estrogen, women's preva lence of cardiovascular disease increases. Also, the 
risk factors of cardiovascular disease increase, especially lipid (cholesterol and triglyceride), homocysteine, and C - 
reactive protein levels. Today, the most common method of preventing cardiovascular disease in post-menopausal 
women is Hormone Replacement Therapy (HRT). However, many women do not comply with this therapy because of 

so the unpleasant side-effects, such as bloating, resumption of mensus, breast tenderness, fear of uterine and breast can- 
cer, etc. Additionally, while HRT does lower cholesterol and homocysteine levels. HRT raises C-reactive protein levels. 
A new therapeutic agent which lowers these risk factors would be beneficial. 

[0010] The present invention provides methods for decreasing levels of homocysteine and C-reactive protein in 
humans comprising administering to a human in need 

55 
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thereof an effective amount of a compound of formula I: or a pharmaceutical salt or solvate thereof ; wherein: 

R 1 and R 3 are independently hydrogen, methyl, benzoyl, substituted benzoyl, or C(0)-(C r C 6 alkyl); 
R 2 is selected from the group pyrolidin-1-yl, piperidin-1-yl, and hexamethyleneimin-1-yl; where the R group is 
optionally the N-oxide. 

fOOl 1 1 Further the present invention relates to a method for inhibiting conditions or detrimental effects caused by an 
excess of homocysteine and/or C-reactive protein comprising administering to a human in need thereof, an effective 
amount of a compound of formula I. or a pharmaceutical salt or solvate thereof. 

[0012] The present invention is related to the discovery that a select group of 2-aryl-3-aroylbenzo[b]thiophenes, i.e., 
the compounds of formula I. are useful for lowering the levels of homocysteine and C-reactive protein : , , 
[001 31 As used herein, the term "effective amount" means an amount of a compound of formula I which is capable of 
' decreasing levels of homocysteine and/or C-reactive protein and/or inhibiting conditions or detrimental effects caused 
by an excess of homocysteine and/or C-reactive protein. . 
[0014] The term "estrogen deficient" refers to a condition, either naturally occurring or clinically induced, where a 
woman can not produce sufficient estrogenic hormones to maintain estrogen dependent functions, e.g., menses, 
homeostasis of bone mass, neuronal function, cardiovascular condition, etc. Such estrogen deficient situations arise 
from, but are not limited to, menopause and surgical or chemical ovarectomy. including its functional equivalent, e.g.. 
medication with GnRH agonists or antagonists, IC1 182780. and the like. 

[001 5] The term "inhibiting" in the context of inhibiting conditions or detrimental effects caused by an excess of homo- 
cysteine and/or C-reactive protein includes its generally accepted meaning, le.. prohibiting, restraining, alleviating, 
ameliorating, slowing, stopping, or reversing the progression or severity of an increase of homocysteine and/or C-reac- 
tive protein and the pathological sequelae. Le., symptoms, resulting from that event. 
[001 6] General terms used in the description of compounds herein described bear their usual meanings For example. 
"C r C 6 alkyl" refers to straight, branched, or cyclic aliphatic chains of 1 to 6 carbon atoms including methyl, ethyl, propyl. 

iso-propyl, cyclopropyl, n-butyl, pentyl. hexyl and the like. _ ^ . Mw 

[0017] The term "substituted benzoyl" refers to benzoyl group having one to five substituents selected independently 
from the group: C r C 4 alkyl. C^alkoxy, hydroxy, nitro, chloro, fluoro. or tri(chloro orfluoro)methyl 
[0018] The term "pharmaceutical" when used herein as an adjective, means substantially non-toxic and substantially 

non-deleterious to the recipient. ... . ■ «.«,!» „. k« 

[0019] By "pharmaceutical formulation" it is further meant that the carrier, solvent, excipients and salt must be com- 
45 patible with the active ingredient of the formulation (a compound of formula I). , . 

r00201 The term "acid addition sattVefere_tp_a,sa!t oj^oonyjgundofjp^ reaction of a com pound 

luu^uj ure-wsi _ — - „ — , *:~~\ 0 -w oHHitinn calts see on.. Berae. 



of formula I with a mineral or organic acid. For exemplification of pharmaceutical acid addition salts see. e.g., Berge. 
S M Bighley, L.D., and Monkhouse, D.C., J. Pharm. Sci., 66:1, 1977. 
[0021] The term "solvate" represents an aggregate that comprises one or more molecules of the solute such as a 
so formula I compound, with one or more molecules of a pharmaceutical solvent, such as water, ethanol. and the like. 
[0022] The methods provided by the present invention are useful in the treatment and prevention of pathologies ; asso- 
ciated I with elevated levels of homocysteine (homocysteinuria). Harmful sequelae related to homocysteinuria, inhibited 
bv the methods of the current invention, include, but are not limited to. ocular disorders (ectopia lerrtis. myopia, retinal 
detachment, glaucoma), skeletal disorders (scoliosis, dolichostenomelia. osteoporosis) central nervous system 

55 roots?" a The h methods provided by the current invention are useful in both the treatment and prevention of harmful 
sequelae associated with elevated levels of C-reactive protein. Since C-reactive protein serum ~ nce ^ on j; h e ' a *« J 
tolevels and production of cytokines which are especially produced in inflammatory processes, the methods of the cur- 
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rent invention are useful in treating or preventing inflammatory events and sequelae, thereof. Such inflammatory events 

^'f R B J^ TTJ'T SI*? (OSt6 ° 3nd meumatoid >- art * ria ' venous chronic inflammation, autoimmune 
diseases, e.g., SLE, etc., and the like. 

s JSJ!? i^ 6 ^ 0 " f' 6 U$efUl for treating ° r P reventin 9 Pathologic sequelae of atherosclerotic or 

222., ■ P 3 * 10 ' 09 ' 68 ™ ,ude > ^ are not lim »«J to stroke, circulatory insufficiency, ischemic events. 

ZSZX^SZSr thromb ° embo,ism - and ^ angina, coronary artery disease, sudden 

2 to ^lT e e !!li^ 0n , fUrtn ^ . contem P |at « the use of other currently known clinically relevant agents admin- 
istered to treat the pathological condrtions embodied in the present invention in combination with a compound of for- 
io mula I. 

[0026] Moreover, the present invention contemplates that the compounds of formula I are employed in either a treat- 
merit or prophylactic modality. 

[00271 A prefened embodiment of the present invention is where the human to be administered a compound of for- 
mula I is female, and more prefened is when that human female is estrogen deficient ' 
[0028] Another prefened embodiment of the present invention is where the condition caused by an abnormally high 
evel of homocysteme or C-reactive protein is cardiovascular disease, especially atherosclerosis and thrombosis. A par- 
ticularly prefened embodiment of the present invention is the use of a compound of formula I in an estrogen deficient 
women, who is receiving estrogen or HRT. for the reduction of systemic or local inflammation 

™^ o? wm TfT 1 e 2 X l m D e 3 nt ° f ,hS preS6n1 inven , tion is tne use <* a Pharmaceutical acid addition 
sart of a compound of formula I where R 1 and R are hydrogen and R 2 is pyrolidin-1-yl. More preferably, the salt is the 
hydrochloride. This .more preferred compound is named [2-(4-hydroxyphenyl)-6-hydroxybenzo[b]thien-3-yl3[4-[2-(1- 
pyrolidinyl)ethoxy]phenyl]methanone hydrochloride. 

[0030] An even more preferred embodiment of the present invention is the use of a pharmaceutical acid addition salt 

2 7l ™f Purred compound is named [2-(4-hydroxyphenyl)-6-hydroxyben20[b]thien-3-yn[4-[2-(1- P i P eridi- 
nyl)ethoxy]phenyl]methanone hydrochloride or raloxifene hydrochloride VF 

r^lL * h7£! ^mo R D and/ ° r R3 are hydr09en ° r methyl be P re P ared accor «ng to known pro- 

cedures, such as those detailed m U.S. Pat, Nos. 4.133.814, 4.418.068. and 5.731.342. the teachings of each are 
herem incorporated by ref^erence. The compounds of formula I which are carboxylic esters (R 1 and/or R 3 are QO-fCv- 
6 a L^°' 1^ ° r s " bs J trtuted ben2 °y') ma y be Prepared from compounds of formula I where R and/or R 3 are hydro- 
?no,S "Sf"? deSCnbed '? US - Pat " Na 5 ' 393 ' 763 ' the teachings of which are herein included by reference 
0032] The pharmaceutical acid addition salts of the invention are typically formed by reacting a compound of formula 
fwrth an equimolar or excess amount of acid. The reactants are generally combined in a mutual solvent such as dieth- 
ylether. tetiahydrofuran. methanol ethanol. isopropanol. benzene, and the like. The salts normally precipitate out of 

f^f,? T ? ° n , e to abOUt ten days and be iso,ated bv ,iltr a«on or other conventional methods. 
[0033] Acids commonly employed to form acid addition salts are inorganic acids such as hydrochloric acid, hydrobro- 
m.c acd. hydro.od.c acd sulfuric acid, phosphoric acid, and the like, and organic acids such as p-toluenesulfonic. 
methanesuHonic acid, ethanesulfonic acid, oxalic acid, p-bromophenylsulfonic acid, carbonic acid, succinic acid, citric 
acid, tartaric acid, benzoic acid, acetic acid, and the like. ' 
[0034] Pharmaceutical formulations can be prepared by procedures known in the art, such as. for example in EP 
Published Application 670162A1. published September 6. 1995. and in WO 97/35571 published OrtobeTr^ btfh 
of whichare herein incorporated by reference. For example, a compound of formula I can be formulated with common 
exapients, diluents, or earners, and formed into tablets, capsules, and the like 

[0035] Examples of excipients. diluents, and earners that are suitable for formulation include the following: fillers and 
extenders such as starch, sugars, mannitol. and silicic derivatives; binding agents such as carboxymethyl cellulose and 
other cellulose derivatives, alginates, gelatin, and polyvinyl pyrrolidone; moisturizing agents such as glycerol; disinte- 
grating agents such as agar r cale.um carbonate.-and sodium bicarbonate; agents for retarding dissolution such as par- 
affin; resorption accelerators such as quaternary ammonium compounds; surface active agents such as cetyl alcohol 
glycerol monostearate; adsorptive earners such as kaolin and bentonire; and lubricants such as talc, calcium and mag- 
nesium stearate and solid polyethyl glycols. Final pharmaceutical forms may be: pills, tablets, powders lozenges syr- 
ups aerosols, saches^ cachets, elixirs, suspensions, emulsions, ointments, suppositories, sterile injectable solutions or 
sterile packaged powders, depending on the type of excipient used. 

[0036] Additionally, the compounds of formula I are well suited to formulation as sustained release dosage forms The 
formu ations can also be so constituted that they release the active ingredient only or preferably in a particular part of 
the intestinal fract. possibly over a period of time. Such formulations would involve coatings, envelopes, or protective 
matrices which may be made from polymeric substances or waxes. 

[0037] The particular dosage of a compound of formula I required to decrease levels of homocysteine and/or C-reac- 
tive protein according to this invention will depend upon the particular circumstances of the conditions to be treated: 



20 



25 



30 



35 



40 



45 



BNSDOCICK <EP 0966965A1_I_> 



4 



EP 0 966 965 A1 



10 



-ConsideraB5Rssuch as dosage, route of administration, and frequency d dosing are best decri^ by the attend^ 
sician Generally, an effective minimum dose for oral or parenteral administration of a compound of formula l is about 1. 
T 0 15 or?0 mg. Typically, an effective maximum dose is about 800. 120. 60. 50. or 40 mg^ A part-cularly effertve 
amount is 60 mg of raloxifene hydrochloride (56 mg of free base) per day via an oral route of MnMoa Su* dos- 
ages will be administered to a patient in need of treatment from one to three times each day or as often as neededto 
Svely -decrease levels of homocysteine and/or C-reactive protein and/or inhibit condrt.ons or detnmental effects 
caused by an excess of homocysteine and/or C-reactive protein. 

[0038] The formulations which follow are given for purposes of illustration and are not intended to be l.mrting .n any 
EayThe total active ingredient in such formulations comprises from 0.1% to 99.9% by weight of the formulation. The 
term "active ingTedienr means a compound of formula I, or a pharmaceutical salt or solvate thereof (p referaWy 
Sfene MrcJhtorkfe). An even more preferred formulation of a compound O Mormula I wouW 
chloride in the particular crystalline form, particle size, and composition illustrated .n US Pat'. No. 5.731.327 and PCT 
application WO 97/35571 (2 October 1997) the teachings of each are incorporated by reference. 
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Formulation 1 


Gelatin Capsules 


Ingredient 


Quantity (mg/capsule) 


Active Ingredient 


50-600 


Starch NF 


0-500 


Starch f lowable powder 


0-500 


Silicone fluid 350 centistrokes 


0-15 



[0039] The ingredients are blended, passed through a No. 45 mesh U.S. sieve, and filled into hard gelatin capsules. 
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Formulation 2 




Tablets 




Ingredient 


Quantity (mg/tablet) 


Active Ingredient 


50-600 


Starch 


10-50 


Cellulose, microcrystalline 


10-20 


Polyvinylpyrrolidone (as 1 0% solution in water) 


5 


Sodium carboxymethyl cellulose 


5 


Magnesium stearate 


1 


Talc 


1-5 



50 



r0O401 The active ingredient, starch, and cellulose are passed through a No. 45 mesh U.S. sieve and mixed thor- 
oughly. The solution of polyvinylpyrrolidone is mixed with the resultant powder* which are then passed Hhrough a No. 
14 mesh U S sieve. The granules thus produced are dried at 50-60" C and passed through a No. 18 mesh U.S. sieve. 
The scdium carboxyme4. cellulose, magnesium stearate. and talc. previous.y passed, though a No ao, mesh US^ 
sieve, are added to the above granules and thoroughly mixed. The resultant material .s compressed .n a tablet forrmng 
machine to yield the tablets. 
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Formulation a 




Aerosol 




Ingredient 


Weight % 


Active Ingredient 


0.50 


Ethanol 


29.50 


Propellant 22 (Chlorodifluoromethane) 


70.00 
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Formulation A 




Suspension 




Ingredient 


Weight/Volume 


Active Ingredient 


100 mg 


Sodium carboxymethyl cellulose 


. 50 mg 


Syrup 


1,25 mL 


Benzoic acid solution (0 1 M) 


010 mL 


Flavor 


q.v. 


Color 


q.v. 


Purified water to total J 


5mL 



50 



[0044] A clinical investigation was conducted which include qon u^r*^ -to ,^ 
Claims 
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1- The use of a compound of formula I: 
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or a pharmaceutical salt or solvate thereof, wherein: 

R 1 and R 3 are independently hydrogen, methyl, benzoyl, substituted benzoyl, or C(0)-(C r C 6 alkyl); 

R2 is selected from the group pyrolidin-1 -yl, piperidin-1 -yl, and hexamethyleneimin-1-yl; where the R group .s 

optionally the N-oxide; in the preparation of a medicament useful for decreasing the level of homocysteine in 

humans. 

2. The use of a compound of formula I: 
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OCH 2 GH 2 R 
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or a pharmaceutical salt or solvate thereof wherein: 

R 1 and R 3 are independently hydrogen, methyl, benzoyl, substituted benzoyl, or C(0)-(CrC 6 alkyl); 
R 2 is selected from the group pyrolidin-1 -yl. piperidin-1 -yl, and hexamethyleneimin-l -yl; where ^e B ^group s 
optionally the N-oxide; in the preparation off a medicament useful for decreasing the level of C-reactove protein 
in humans. 



_ 3._.„The use.of a compound of fprmula.l: 
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OCH 2 CH 2 R 



I; 



55 or a pharmaceutical salt or solvate thereof; wherein: 

r 1 and R 3 are independently hydrogen, methyl, benzoyl, substituted benzoyl, or C(0)-(CrC 6 alkyl); 

R 2 is selected from the group pyrolidin-1 -yl, piperidin-1 -yl, and hexamethylene.mm-1 -yl; where the R group is 
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~l^h he T rat '° n ^ 3 m6diCamen1 "sel ul for .nhibrting conditions or detrime nWeffects 
caused by an excess of homocysteme and/or C-reactive protein in a human in need thereof. 

4. The use according to any of Claims 1 -3 where the human is a female. 

5. The use according to Claim 4 where the female is estrogen deficient, 

6 - 2 e ^iT^ 5 Sp^dtiT compound " formu,a 1 is a pharmaceutical R1 - * 

7. The use according to Claim 6 where the compound of formula I is the hydrochloride salt. 

8 ' ££££25 S Tr^T " formU,a ' fe 9 «*«*"« -It, R1 and R3 

9. The use according to Claim 8 where the compound of formula I is the hydrochloride salt. 

ia S^SS^SSt where the human is an estro9en defici - ,emale and *• «*" «— is 

12. The use according to Claim 1 1 where the compound of formula I is the hydrochloride salt. 
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